Angiotensin converting enzyme-like activity in tissues from the river lamprey or lampern, Lampetra fluviatilis, acclimated to freshwater and seawater.
Angiotensin converting enzyme (ACE) or kininase II is a dipeptidyl-carboxypeptidase that converts angiotensin I (Ang I) to angiotensin II (Ang II) in the renin-angiotensin system (RAS) and inactivates bradykinin in the kallikrein-kinin system (KKS). Angiotensin converting enzyme-like activity (ACELA) has been demonstrated in a wide range of vertebrates, and only in lampreys is a lack of ACELA still suggested. Though long controversial, a lamprey RAS has recently been identified by isolation and sequencing of lamprey Ang I and the measurement of circulating plasma angiotensins. We therefore re-investigated the presence of ACE in tissues from the river lamprey or lampern, Lampetra fluviatilis, using a highly sensitive fluorimetric assay. Significant detection of ACELA was found in a wide range of lamprey tissues (brain, gill, gonad, gut, heart, liver, skeletal muscle, skin, kidney, and plasma). The mammalian ACE inhibitor captopril at 10(-5)M was an effective, but variable inhibitor of the ACELA found in most lamprey tissues. The brain contained the highest ACELA, while kidney (including urinary duct), skin, gonads, and heart only contained very low ACELA. In most tissues, ACELA was similar in lampreys acclimated to freshwater (FW) and seawater (SW). However, gut ACELA was significantly higher in lampreys acclimated to SW than in FW-acclimated lampreys. Liver, skin, and gonad ACELA was significantly lower in lampreys acclimated to SW than in FW lampreys. Male and female lampreys acclimated to FW showed similar ACELA in all tissues except the kidney (including the urinary duct), where ACELA was significantly higher in male than in female lampreys. These results indicate that ACELA, a component of the RAS and KKS, is present in tissues from one of the earliest evolved groups of vertebrates.